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ard BRiclogy of the Grand Canyon. Mow o in it

offered each summar by Northsrn Arizon:

collaboration with the Museum oF Morthern

Canvyon National FPark. While primarily designed to introduce

teachers +o the natural history of the Grand Canyon and to give
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them an  opportunity to gather scientific information undar  the
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rigorous supervision of experienced researchers, the program also
generates ongoing data about beach —ondition, vegetation, =1ats

aguatic and terrestrial fauna in the Colorado River corridor 3

and laboratoFy- instruction and about two weeks of Ffield worlk,

o
s
e ]
[
)
Bl
a
~
g
-

most of which was conducted on an ll-day research euypedition down
the Colorado River from Lees Ferry to Diamond Creesk (August 1 .

through  August 11). All field investigations w conducted

under  the supervision of Dr. Stanley 8. Beus, a professor of
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geonlogy at  Northern Arizona University, ar Dr.  Steven W

Carothers, an  adjunct professor at Morthern Arizons  University
and an acological consultant. Both scientists arz Research
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zince  the oourse was First offered in 1932, Tha

conducted  bthis szar (1985 are of ricanos

thay Further document changes in Srand Canyon besoh oondld
after the epticnal high water flows of 1987 and 1984, The dats

collectad, when compared to data collscted in the previous thres

vears, provides information about the efrects of wnnsual ly high

watsr  discharges on the post-dam, downstream (Grand  Canyon)

The 1985 investigations included studiss of beach profils

changes, sedimentary structuwres in river beaches and bars,

distribution and sbundance i the Colorado Riwer,
sustained by fish as a result of electrofishing, growth and wigor
of old high water line (OHWL) vegetation, harvestesr ant densities

on camping beaches, reptile distribution, and human impact on

camping beaches.” "~
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Figure II-1. Net gain or loss in vertidal feet of sand.
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Figure II-2. Net gain or

1984 to 1985
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Figure II-23
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FHOTOGRAFHIC COMPARIGON
OF BEACHEZ IN THE GRAND CANYON

i
-h
~h
U i
vt
i

QOne the methods sffectively used in recent year
document changes in the environment of a given location is &
process called repeat photbgraphy. Yisible changes that take

place over time can be identifisd by comparing photographs  of

+

the site taken at different times from exac ly the =z=ame spot.
Repesat photography is here used to document changes ovar

time on Colorado River beaches in the Gramd Canyon. This is

particularly valuable now because unusually high river flows in

1787 sntensively altered beach ronflguratlon” in the Canyon. By

taking» photographs of. the beaches now, after the flood watars

rave subSIded%' éﬁd,1§§mparing them to photographs of the same
heaches taken be+ore e flood, the investigator can objesctively

determine whathhangesdhavP occurred in that time, presumably, to
a large extent, as a result of the high water. Fortunately, as a
result of human impact studies performed in 1982, a body)of‘pre—
flood photographs ekists for 35 beaches élong the rivef in Glen

and Grand Canyons.
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to rephotograph 28

The puwpose of this

B N T B T R
Lhiulmiiy phuLu%

i the Grand Canyon that

Thaly
PO | R oo pors g, g oy sme ge, e de e e R TV PN Aot d [ LU D (PSR U - g '
S b compares those photographs to ldsnbtify Sham that Vi

i the intervening pariod in Deaoh |
vegetation, ard in the occowrence of bouldsrs and
PEIHRERE
Amoodn 1982, the pghobographs this  yvesr  wers fTaksn o

conjunction with a study of human impact on camping beaches  in

=~
-
=
ifi

the Grand Canyon (see Carocthers and others in this volumsl.
original photographs  had been taken along transect lines laid
out  for  the impact study, and from sites above the Dbeaches
logking towsard the river. This year, the exzact location of each
photograph  had to be found for each beach and a new photograph

ta

2rn. The new photographs were then compared with the old anes.

BESULTS

Comparison photographs from five beaches are pressnted herae:

Badger Rapid. (river mile (RM) 2), 20 Mile (RM 20), MNevills FHapid

(RM 75.5),  Hance, Rapid (RM 74.5) and Trail Canyon (RM 219). In

T

ach case, “a'briefidescription of the beach is followsd by the

-~
-

comparison phbiagraphéi The 1782 photograph is shown at the top

of the page, and the 1985 photograph is shown at the bottom.
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recent years to gain a better wunderstanding of the dynamics

differeant structures have taken  many directions = Ry

laboratory sisulations to field study

T+ ovmeod lavers of saediments i

The difficulty M interpreting thess strouctor

Tormation.

the number of factors that influsnce

o bed  roughneEss 1s a funchion of the following varid
sossibly others): depth, slope, particle sizs and shape, particle

cific gravity of grains, density and

dimaEnt mixture, and cross-sectional shape

of the channsl" (Harms

i

stregam flow is  also  known to be an ioportant factor in €

i

zadimentary structures.
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cted locations to determine

patterns at the time of bar formation.

FMETHAODS

To obtain small-scale peels or cross-sections of bgaches  or

o
%
it
=
fu
-
.
™1
]
-
1]
rt
i
[n 8
ui

ware used.

Materials: shovel
trowel
clear acrylic spray
cheesze cloth
sCissors

1. A =ite near a cut-bank or on =ither end of the bar or bsach

selected for hthe test. It was found that it was best to make

£
]
i
u

i1

twio pesls at sach location.

2. O trench was dug and one side smoothed with the trowel.




S Ty glue was spread in s atzout Dmm o bthiilok 23
~
styrofoam sheest.

7. The sheet was then placed against thes chessecloth with f

o the back to hold it in position.

2. The compass orisntastion of the pesl was recordsd on the b

F. Aftter drying in place for 1 to 1.5 hours, the pesl was ramnoyvad

i

-~

zlicing through the sand just behind it with the trowel.

10, The peel was allowed to dry thoroughly, then the excess

was brushed away with the paint brush.

Mathod =

Materials: shoval pins or toothpicks
trowel paint brush

hair spray {(spray pump) laytexr glus & smal

cloth 1721" styrofoam sh
SCissors brunton compass

o~

zite was chosen and praeparsd as in stepgs 14
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five locations.
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Table 1. FResults of sand bar peel collecting trip, Augu

Location River Clear Fesls Uinclear Feels
Mile

Lower Mankowsap 53

Aratubil 58.1
Elacktail Canvyon 120.1
Mational Canvyon 166.6

Lower Lava Falls 180.9

o e
ko3
R e

i3

¥ Three of the peels from National Canyon showsd =some  Cross-
bedding, but it was too faint to interpret.

Gata from the successful peels at Awatubi, Blacktaill Canyon,

arnd lLower Lava Falls were analyred to determine stre:

P
H

m Flow

patterns at the time of deposition.
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provide

The structurs in this pesl
chianges (from  botitam to
top) from a parallel bed to
ripples in RS SE
climbing Fipplaes.
shows an  increase in

i
valocity of +flow i
deposition. "The
from  ripples  in
those ok of

{mlimbing
indicates a slight,

pf'ljgi‘"E‘§:l Ve increasa

current velocity with
decraase in depth" (M
1963, p.?B). ]
according to Mokes, Gl
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Sedimentary structurss in small-e

1.
applying

zarndd and

provide

stable p

was enti
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with would speed the process and make it possible to take peels

at more beaches.

~an be studied and some

Lo

peasils of beach o bar

drawn as to

The spray pump wWwas more sffective than thes
the sand fixative. It allowed greater satwration of thes -

resulted in a more stable pesl.

Cheesecloth was difficult to work with armd did not

a firm backing. Fiber glass mesh might produce a more

0

@el .

Laytex glue worked better than Elmer®s glue, bult neither

rely satisfactory and other adhesives should be tried.

e

impler method employing materials that are easier to work
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CHAFTER VI

BEACH EAND GRAIM SIZE
CN THE COLORADD RIVER IN THE GRAMND CANYEN

Frank B. Lojko

The results of the 1985 study will be combinsd with

agbtained in 1986 and will be reported next yvear.
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CHAFTER VI1

TEMFERATURE GRADIENTS OF SELECTED EBEACHES
ALONG THE COLORADD RIVER BETWEEN LEES FERRY AND DIAMOND CREEFR
AUGUST 1985

Mark Smith

INTRODUETICN

Eeach temperatures are an important factor in the ecological
system along the Colorado River in the Grand Canyon. Flant
distribution and some animal movements, particularly reptilian,
are regulated in part by air. and surface temperatures. It is
therefore of interest td gain an understanding of the thermal
characteristics of Gr;nd Canyon beaches.

Cold air drainage should have an effeﬁt on  temperature
variations and gradients. Consequently, degree of slope of a

given beach would be expected to be a contributing factor to

‘7pn_that beach. The proximity of the river

surface temperature shbuld be a factor

X

There  have™ beern  no previous study of beach temperature
gradients in the Grand Canyon. Station readings from Lees Ferry
and other locations along the river are available (Greeh 17564)

and were used to establish temperature probabilities for those

locations.
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QBJECTIVES
The purpdse of this study was, first, to test the hypothesis
that noticeable variatiﬁns in temperature do ocour over the widith
cf  a heach between the water’s edge and the talus slope along &

line perpendicular to the direction of the river’s flowy  and,
second, to determineg if a relationship exists between the slops
aof a beach and the differsnce in temperature.

An  additional purpose was to gather temperaturs, relative

humidity, and dew point profiles for selected besaches at
different times of day. River water temperatures were measured
as well.
METHODS
Maximum and minimum temperatures were taken over ten

consecutive days on eight beaches used by the Northern Arizona
University Grand Canyon natural history class for overnight stops
(Table VII-1) on a research trip coﬁducted in August, 1985.
Maximum—minimum were placed on the slope of sach study beéch
in a line perpendicular to the river’s edge. The thermometers

’

takes 1.2 meters (4 feet) above the beach

were mountedyonswoo

Sk

'

‘ﬁre placed at 10 meter intervals beginning

1 they reached the talus slope.

. . R "*‘%ﬁ,\i B, . .
Flacement “thermometers was done in the evening no
later than 8:00 F.M.  Thermometers ware read and removed at
approximately 8:00 A.M. On two occasions, the thermometérs were

left in place for a 56 hour period.
Eye—height measurements were taken with a Brunton Compass to

determine the degree of slope of tha beach.
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Fifteen (15) relative humidity and dew point readings on
nine beaches were made: ten in the morning, three in the evening,
arnd  two at  midday. To gather these data, west and dry  bulb
readings with a sling psychrometer were taken at the water’ s sdge
and at the e=dge of the talus slope.

A hydrolab operated by the Arizona Game and Fish Department
was  used to measwe water temperatures in the main  chann=sl  at
seven locations along the length of the river ¥r0m Lees Ferry to

Diamond Creek.

RESULTS

Beach temperature variations were determined using only the
minimum temperatures (Table VII-2), because maximum temperatures
appeared to be inaccurate (Table VII-3).

All ten sets of data show a variation in temperature across
o
the test beaches. The least difference was 1 F at 20 Mile Beach:
o
and the greatest difference was 12 F recorded at two beaches:

Granite Rapid and Pancho’s Kitchen. The average temperature
: o

difference for all beaches 6.5 F.

o5t

Thé4AQ§Eﬁg%' §ﬁberature differesnce was the sam2 for =zach

beach,—.@f?%&th st readings at or near the river®s edge and

he talus slope.
0

the highe&t:
minimum was &0 F at Awatubi, and the highest

The loﬁest
minimum was BIUF at 220 Mile Beach. » \
‘ (¢

Beach slope ranged from 20 at Granite Rapid to 9‘ ét
Fancho®s KHitchen (Table VII-2).

Morning relative humidity readings near the water averaged
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Table VII-Z2. Minimum temperatures from selected beaches between
Lees Ferry and Diamond Creelk, August 1985.

Beach Degree Thermometer Minimum
of Slope Location Temp. (aF)
20 Mile 7 St. #1 Meter O 72 -
St. #2 Meter 8 70 :
St. #3 Meter 20 72 .
St. #4 Meter 38 7% -
Awatubi S St. #1 Meter O 2 o
St. #2 Meter 10 63 -
St. #3F Meter 20 64 3
St. #4 Meter 30 &4 -
St. #3 Meter 40 66 i
St. #6 Meter 50 &6 -
St. #7 Meter &0 &8 3
Awatubi 3 St. #1 Meter O 60 :
St. #2 Meter 10 62 3
St. #3 Meter 20 63 .
St. #4 Meter 30 62 - i
St. #5 Meter 40 63 i
St. #6 Meter S50 &4 t
St. #7 Meter &0 b6 :
g
Granite Rapid 2 St. #1 Meter O 64 E
. St. #2 Meter 10 62
St. #3 Meter 20 68
St. #4 Meter 30 74
St. #5 Meter 40 73
St. #6 Meter SO 75 :
St. #7 Meter 60 76 -
122 Mile 5 St. #1 Meter C 64 f
St. #2 Meter 10 b6 ;
St. #3 Meter 20 &8 oz
Fancho’s Kitchen 9 St. #1 Meter O 63
: ' : St. #2 Meter 10 62
¥St. #3X Meter 20 75
National Canyon 4 St. #1 Meter O 73
St. #2 Meter 10 75
St. #3 Meter 20 75
St. #4 Meter 30 79
St. #5 Meter 40 79
National Canyon 4 St. #1 Meter O ‘ 70
‘ XxSt. #2 Meter 10 63
1%kSt. #3 Meter 20 60
St. #4 Meter 30 75
St. #5 Meter 40 77
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Table VII-Z. Cont.

~—h . - a . - -

BReach Degree Thermometer Minimum
of Slope Location Temp. (oF)
194 Mile ) St. #1 HMeter O 68
: St. #2 Meter 10 70
St. #3 Meter Z0 70
St. #4 Meter 30 75 I
St. #5 Meter 40 2
St. #6 Meter 50 7=
220 Mile S St. #1 Meter O 75 l'
St. #2 Meter 10 78
St. #3 Meter 20 76
St. #4 Meter 30 79
St. #5 Meter 40 81

¥ - 5t. #3 was near large boulder
¥¥x— St. #2 and St. #3 fell during second night

.
""r-x - o rr T
Eo v — PR A — s . -

Tiet,
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Table VII-Z. Cont.

Reach Degree Thermometer Minimum
' of Slope Location Temp. (oF)
220 Mile 5 St. #1 Meter 0O 78
St. #2 Meter 10 100
St. #3 Meter 20 101
St. #4 Meter 30 : 99
St. #53 Meter 40 86

¥ — 8t. #3 was near large boulder
¥k— St. #2 and St. #ZF fell during second night
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Table VII-3. Maximum temperatures from selected beaches between
Lees Ferry and Diamond Creek, August 1985,

Beach Degree Thermometer Maximum r
of Slope Location Temp. (aF) l

20 Mile 7 St. #1 Meter O 87 N
St. #2 Meter 8 ag l

St. #3 Meter 20 89 o

St. #4 Meter I8 92 I;’

Awatubi S St. #1 Meter O 108 o
St. #2 Meter 10 104 .

St. #3 Meter 20 117 l

St. #4 Meter IO 105 .

St. #5 Meter 40 91

5t. #6 Meter 50 106 I

St. #7 Meter 60 119 <

Granite Rapid 2 St. #1 Meter O© 92 l
. St. #2 Meter 10 4

St. #3 Meter 20 95 - e

St. #4 Meter 30 9=

St. #5 Meter 40 0 :

St. #6 Meter SO 5 S

St. #7 Meter 60 100

122 Mile S St. #1 Meter O 104 v
St. #2 Meter 10 102 it

St. #3 Meter 20 105 l

Fancho’s Kitchen 9 St. #1 Meter O 2?4 2
St. #2 Meter 10 98 -

¥St. #3 Meter 20 97 Iﬁ;

National Canyon 4 St. #1 Meter 0O 98- -
' : St. #2 Meter 10 100 : l
St. #3 Meter 20 102 ‘ -

St. #4 Meter 30 ' 102 N

St. #5 Meter 40 - 84 '

National Canyon 4 St. #1 Meter O 104 2
’ x*¥St. #2 Meter 10 113 3

X¥5t. #3 Meter 20 115 l

St. #4 Meter 30 106 o

St. #5 Meter 40 81 !

194 Mile 6 St. #1 Meter O 100 I
St. #2 Meter 10 100 =

St. #3 Meter 20 102 I

St. #4 Meter 30 39 B

St. #5 Meter 40 80 N

St. #6 Meter SO 99 l
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Table VII-4. Relative humidity and Dew Foint from selected
locations along the Colorado River between Lees
Ferry and Diamond Creek, August 1985.
Location Time/Date Relative Dew Foint
Humidity (%)

20 Mile W 8FM / 8-1 24 19
T %1 22
W 8aM / 8-2 54 17
T 47 17
Awatubi - W 8FM / 8-2 21 19
T 18 19
W 8AM / 8-T 20 17
T 26 20
W 2FM / 8-3 20 22
T 17 22
W 8FM / 8-3 27 18
T 21 19
W g8AM / 8-4 81 13
T 64 14
Nevills W Noon 8-4 25 20
T 24 23
Granite Rapid W 8AM / 8-5 42 16
T 34 17
122 Mile W 8AM / 8-6 29 18
T 21 19
Fancho’s Kitchen W 8AM / 8-7 2 14
T 52 21
National Canyon W  8AM / 8-8 43 17
T 58 22
W 8AM / 8-9 62 20
T - 57 20
194 Mile W 86M / 8-10 32 19
T 42 21
220 Mile W 7AM / 8-11 36 18
T ~ 43 17

W = Water’s edge
= Talus slope edge



Table VII-S. Water temperatures of the main channel of the
Colorado River in the Grand Canyon, August 19835,
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Location Date Temperature
in Celcius

Glen Canyon

Dam 8-1 10,00
20 Mile 8-1 11.01
60.5 Mile 8- 10.26
2Z.2 Mile 8-5 11.70
138.5 Mile 8-6 12.70
166,6Mile 8-8 13.58
194 Mile 8-9 14.51
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Two adult browntroout were 7% of Lh

Zlémm {(k=266.9+49.50) and E-facto

V¥ Three adult browntrouh
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Fainbow  btrout  was thse most common

i h i

i both years. Data show an ino
from &4, 2%

Lol s TR 0 R

including Re Carothsrs

comprised 14.8% of tha

ld

. Im 1984, adult rainbow trout
tiotal catch and in 1983, &7.1%. These +ig

toward  increasing abundance.

patterns. Overall

with the

~h
e
1]
]
n

downstream exception

Comparison of 1984 and 1789

juveniles generally decreased downs

FEAM,

being inm Reach 40, Howew Feach 40

{ f

fisgh in the 201-250 mm range.

£

of the total catch in 1924 to B
X

and Minckley

1978 zsummer

COmpri

Length freqguesncies show

population and numbiers
irndicates that

sxhibited high num

Overall msan sizes

spErles i a1l
reazsa in total rambier s

- - "e . ~y roms TSIy ns
BI.08% in 1285 (88, 186%

(19313

o

mai st

4 e ey SV O
=1 '.j wd S ow e LT

of adults

4 in hot

in 1985

aubnd mizes of

the greatest

were higher in

In order to compars 1984 and 1985 data, total percentages for
1985 were computed for Reaches Z20-50. Total percentages for
Rpaches 10-30 in 1983 appear in psrentheses.

kS Tf 1972 catch includes specimens taken by slectrofishing  and

tramimel

nets.
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in contrast Lo increases in rralnbow
ot Feach 40 was the only Reach in 1785 to zhow an  inorsass

i abundance. Mozt obvious was the increassed

So0mm in length. The 1985 decline in abundan

in Reachess 20 and 50, Generally, abundance inc

in bl vesrs with the greatest concentration cocowrring in

[

B85 was lower than in 1984 and did not

i
H

]

J. Mean size of carp in 1

zhow  the cons

lﬂ

tent decreasing pattern ot 1784. Im  ths two

zomparable length ranges, K-factors were lowsr in 1785,

The total percentage of humpback chub showsd a declins from

e

7.1% of the total catch in 1984 to 7% in 1985 (.37 Inmacluding

£
T

Reach 10). This decline may bg mors attributable to method o

collection than an actual decresasze in abundance. Carothesrs and

Mirnckley (19813 have noted that slectrofishing was of ben

unsunccessful  in collecting humpback chub. The catch For both

years was  concentrated in the vicinity of the Little Colorado

e




River, fish being taksn at ri miles &1, &2 ang T3 in

at river miles 39 and 74 in

s@ining data (couritesy of Srizona

wider distribution with 28 Fi

connected  backwatsrs in

iil

Lo previous studies that stated that reproduction

limited to upstream locations (Zarocthers and Minckley

spadning  downstream  can be verldied, it will effsct -

regarding flows to  insure  the
backwaters.

Blushead suckers comprised 1.7% of the total 1934

1.848% of the 1985 catch {(1.2% including Resach 107, The 1904
catch was taken in Reach 40 and 30 and the 198% catoh in  all

Reaches except Reach 20,

Brown trowt comprised 1.4% of the total 1984 catch and . 5%

in 19835 (.34 including Reach 103. PDistribution

i

was limited to Reach 20 and 40. Frevious studiess

that brown trout is limited in its mainstream distribubtion

{(Carothers and Minckley 1981).

Brooktrout comprised .7% of the total 1984 catch as o
fD 1.7% in’??és (1.31 including Reach 1407, The 1984 cabtch  was
callected'iﬁ Reach 20 and the 1985 catch‘im Feaches 20 and 30,

Speckled déce comprised 1% of the total catch in 19824 and

~y

2% 1in 19285 (7% including Resch 107, The small size of bLhis

ut

species makes collection by electrofishing difficult  and  thus
mainstream collections do no reprasent actual mainste

population (Caraothers and Minckley 19817,

Flannelmouth suckesrs. comprised 1.7% of the total cabtoh  in

134
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19& and  .5% in.1985% (1.4% including Feach 100, fugust 19E5

1

seining data indicete & population of adults and  Jjuveniless  in

caonnscted backwaters. Methods other than electrofishing will
prolhiably reveal greater  distribution and  abundancs of this
Fathesad minnows comprised 2Z2.4% of the totsl 1984 ocatoh.
Norme were captursd by electrofishing in 1985, Larwal s81inlng
data, howaver, show abundarce  throughoot the river (perscnal
communication with Arizona Game and Fish).
Chanmnel catfish comprised 7% of the 1934 catch. Nome were

collected in 1935,
Cutthroat trout and largemouth bass comprised 1% and 2%
respectively of the total 19853 catch. These species were not

collected in 1984.

CONCLUSIONS

Eal

ATl increase in abundance of rainmbow trout and a decrease in

abundance of carp are noted. All Reaches with the sxcepticn  of
Fezach 40 show similar patterns in both vears. Rainbow trout and
carp increases in . 1985 suggest that changes appear to be

S 2

DCourring in~:Reach?40*that will warrant further investigation.

Thies laéer Kr¥actor§;in 1285 may be attributable to increassd
cmmpetitiah. Elecfrofishing results indicate a declina in the

native species

humpback'chub and flannelmouth sucker; however,

seining  data show an abundance &and distribution that are

different. Thus any definitive statement cannot be made without
data from all methods of collection. The lack of pre-dam

-
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baseline data continues +to make the asseéssasent  of tremnds  in

distribution and abundance difficult.
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Table 5. K-Tactors by Len

0-50
S1-100
101-150
151-200
<01-230
251--300
301--35
351-400
401-450
451-500
S01--559Q

S51-600

Q--50
S1-100
101--150
151-200
201-250
251-2090
3I01-350
351-400
401-450
S51-500
S01-550

551-600

0-50
S1-100
101-150
151-200
201-250
251-300
301-350
351-400
401-450
451-500
S01-S50
ST1-500

0-50
S1-100
101-150
151-200
201-250
251-300
201 -350
351-400
qui-4%0
QLey- S
501-5%0
541 600

Q-50
S1-100
101-150
151--200)
Q01-250
<91-300
012250
L33 SR TRTV)
301 - 450
451 -S00
Lu1- S50
551 -600

Reaches | 50 (o‘orodo E\’ver, G’rana CGnYOn

S0

40

30

20

10

1v84
RET
k. -Factor

1.18
0.89
0,96
0.9)
0.92

1.04
1.00
0.93
0.87

0.99
1.01
1.06

gth Tncrement for Ranbow Trach V155

1.36°

1.12
1.07
1.15
1.17
1.05
©.62

159

(3] N

N

~
BOCODUOONNNG VOOONDUOOMIDO

=y

MOCOQQO0 U™ RAINCT

<

rM

HWUANPQO L

~

PR

1985
RET

% K-Factor

36.00% 0.9

14.00%

4.00% 0.54
12.00% 0.91
24.00% 0.85
10.13% o.81
30.38% 1..c8

S.06% 1.03

J.0%

10.13% 0.%0
31.65% 0.78
10.13% 0.69

2.53% 0.74
14.29%

14, 29% 1.42

14,.29%

0.99
1.00
21.43% 0.93
28.57% 0.97
7.14% 1.31
0.80
S.S6% 1.44
1.14

5. 56% 1.14

1.39%

1.39% 1.02
37.50% 1.02
31.94% 1.08

4,17% 1.64-

5.948% 0:9Q

4.17% 0,83

1.39%

1.18
1.09
1.07
1.11
1.11
1.08
1.11
- 1,04
1.09
1.02

0.97

[
HBOOCOCON=BONCDT

-

LR

CNOOVOND

N
Y
=~ QO OUI=BNOC»O0O0 CtO2O0=0

. g

F-Y

=86

14.29%

28.57%
7.14%
50.00%

0.81%
2.447%
3. 687
60.98%
B.94%
20.33%
2.447
Q.417%

2.447%

4.88%
34.15%
26.83%
21.93%

7.32%

2.4487%

2.63%
16.847
1.05%

6.84%
33.16%
17.37%
13.68%
4,.74%
3.68%

9.09%
3.94%
2.10%
1.05%
24.13%
30.77%
11.354%
7.34%
3.94%
1.407%
0.70%




‘Tab\e 6. K-Factors b Len H) Tncrement For Car 1994 And 1735
Reaches 20- 50 Ce lorvo River, (rrand Canyon

19¢4 1985
CcrRp CRP
K-Factor " % K-Factor * <
R %0
0-So0 o 0
Si1-100 ] 0.79 1 9.33%
tot-150 0 1.54 ] 2.33%
151-200 o °
201-250 0 ]
251-300 o 0
301-3%0 1,34 4 18.10% . o R
351 -400 1.40 ) 36.36% 144" 3 25.00%
401 -4%0 1.19 s -22.73% 1.1 : 16.072
481 -300 1.24 s 22.73%¢ 1.23 3 25. 507
301-530 o 1.31 2 1b.6T%
SS51-600 o o .
22 12
Rso -
0-50 0 °
Si-100 [} 1.73 1 2.387.
101-150 ~ o A.0T% ]
}S1-200 ‘ .77 2 4.17% 1.56 1 2. 38/
201-250 ) o
251-300 -0 ) °
301-350 1.98 1 4178 1.61 1 2.3%7.
351-400 1.47 ] . 17% 1.28 3 7.147
40§ —450 1.33 7 29.17% 1.37 17 40. 487
481-500 1.28 ] 33,338 .21 16 38. 107
SOl -960 1.41 4 16.67% 1.36 3 7. 144
SJL-600 1.39 1 417 [
: 24 a2
R 30
0-50 (] (]
Si- 100 o] °
101- 160 o (] v
1St-200 1 9.09% 1.93 2 SO. 007
201-150 o o
251 -300 o [}
31-3% 1.2 1 9.097 o
351-400 2.10 2 18.18% o
401 -480 1.63 1 9.097 1.62 t 28. 007
4%1-%00 1.54 3 27.27/ 1.47 b 25.007%
$01 -850 1. 00 2 18.187% (] :
35t -600 1.458 1 9.07% -
11 4
R 20
[« d -] (] 0
s1-100 o o
101150 ° [}
151-200 ° 0
201-250 ) o -
25| -300 0 o .
301-3%0 (] 0 3
$51-400 (-} 1.59 1 33.33% . "~
401 -33’0 1.57 t 33.33% ° .
A51-500 1.49 t 33.33) 1.72 2 66.67% p:
901 -580 1.3 1 33.332 o -
$31-600 0 0 L
3 3 .
160 l
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KAINBOW TROUT

LENGTH FREQUENCY DISTRIBUTIONS
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K-Factor Distributions For CarP

1984

1985

Figures 31-59 K- Factor Distributions for Carp
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Appendix 1.

Appendix 2.

APPENDICES

Species Abbreviations

RBT rainbow trout BKT
CRP carp BRT
HBC humpback chub CTT
FMS flannelmouth sucker IMB
BHS Dbdluehead sucker SD

Reach Designations

Reach 10
Reach 20
Reach 30
Reach 40
Reach 50

Dam to Lee's Ferry

Lee's Ferry to the Little Colorado River
Little Colorado River to Bright Angel
Bright Angel to National

National to Separation
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brook trout
brown trout
cutthroat trout
largemouth bass

speckled dace
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Al EVASLUATION OF BOME AND MUSCLE Do
ZAFOSED TO ELECTRICAL CURRENT IN THE
IN GRAND CANYON MATIOHSL FAREK

Morman Sharber, Tina Allen and Jack Sands

INTRODUCT ION

Thae Arizona Bams  and Fish Departmesnt has been uwuhilizing

electrofishing to gather a sample population of fizsh  fraom  the
Colorado River as part of an investigation of the long term
effects of Glen Canyon Dam on the indigenous and exctic fishes of
the Grand Canvyon. Their cobjective is to collesct data on the

stribution and abundance of fish in the Canvyon in order to gain
an  understanding of the effect of Ffluctuating Fflow on Ffish
growth, food habits, and reproductive potential.

The electrofisher is a 22-foot, rubber snout catamaran

rigged with a qgenerator-powered Coffelt Variable Yoltage
i : T

Fulsator, ;Electrqsﬁbcker Model VVP—-13. The =lectroshocksr,

utilizing pulsed d1rect currant, attracts fizsh toward an  anode

iear the surface of the water where they are netted. After b=ing
measuread, weighed, and tagged, the {fish are released. Two types
of pulses are used: 1/74 wave sinusocidal pulses "85" and sguars
wave pulses "B" (Fig. X—-1). EBoth pulses have a peék value of 2&0

vizlts, width of fouwr milliseconds, and & freguency of £0 ops.

esearchers want to capture and releaze the fish without



iniuring them, et little is kiown aboot the condition of the
fish after being shocked.
DEJECTIVES

2ctrofish

shoo ke in  the Colorado River of  the Grand Canyon. it

hvpothesized that, 1. largs

to electroshocking with "5" and "RY
significant muscle and bone damage, and 2. the incidence of
damage will vary with the tvpe o

[

Frevious research has established that larger (i.s. longer:
fish are substantially mors susceptible to severe injury from
glectroshocking than are smaller fish, therefore the primary

ohjective of this study is to determine the te of the mosth

!lx

sevaere form of injury, spinal fracture, in fish (rainbow trout)

of  over 300 mm. For puwrposes of comparison, data were also

l’l

gathered on lesser injuries, such as ble=sding and bruising, and

on injury to smaller specimens.

METHODS

The study’ téém? accompanied the Arizona Game and Fish

electrofishing researchers on a ten day data collecting trip in

August, 19835. Durlng that period, pulse types "5" and "E" were
used on alternating days. Each dav the electrofishers
decapitated (the heads being used for another investigation) and
set aside for the study team a portion of the day’'s atch. It

was found that tissue injury was more apparent to the cbserver i
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the fish had been dead for a period of

In order to detesrmi;ns bthe existancs

T 1,
thae following procedure was followed:
e A well-sharpensd kndfe or electric k {w
40 wentral incision along the body of the fish cutting 4
flesh away from hths spinal column.
2 EBoth  sides of sach fish wers trested in thizs marnnmer-  to
tacilitate sxamination of the spinsl column.
. A spoon oFf  s=imilar implement was used to  sorape any

2]
i+
H

remaining lesh away from the spinal column sxpose the

vaertebrat

4. The fish was then visually inspected for bleeding o

bruising. The vertebrae were closely examined for evidencs

Ci

fracture. This was accomplished by running a fingernail
along the column to identify small fractures not visually

svident.

ot
]
“+

T A scale of one to four was used to measure the extent

damage visible to the eye and touch of the examiner:

i

H

1 = No visible injury to sither tissue or vartebra:

J

= Minor bleeding.

3 — Major bleeding or tissue injury.

I
i

Broken vertebrae.

L.

H.  The location of any injury was recorded uwsing the
foallowing key:

1 - Anterior end of the fish, befors the dorsal fin.
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3. Ten Fish were flown out of the Canyvon at
Colorada River, then X-rayed for possible

adiologists.  The spscinsns wers

and  examined according to the above
The raesults of the visual sxamination ware then
the X-ray results in order to test the accuracy

mathod. )

RESULTS
Eighty—two (82) raimbow trout were examined on-
the study. Of these, 45 were over I00 mm in length,
under J00 mm.

0f the 45 longer fish, those of primary intere

study, 23 had been shocked with the "8" pulse, an

"B" pulse.

Sixteen © of tHe? 45, or 3%, showsd evidence

fracture. Another 11, or 24%, showesd evidence of
bruising, bubt no fractures. Consequantly, &O4 of

shibited some degree of injury.
For this size <class {over I00mm), there
difference betwesen the injury rates for pulse "8" and

Thirty—-nins percent (32%) of those specimens shocked

172

subiseguently

U e,

compared to

of the field

site during

—y

and 37 wstres

lﬂ
-t
]
~
-
i

of  z=pinal
bleeding or

the sample

was little
pulse "B".
with pulse




"S5t showsd evidence of spinsl
thoze shocked with pulses "EB".

D

shocked with pulss "8

S5 to 2% of thio E
&H1%  of  those shocksd with pulsse "3Y exhibited soms o
L Jury, az  compersd toe 9% of those shooked with pulss U"RY

besn shocked with the "5" pulse, and nine withh the "B" pulse.
Six of the 37, or 1&%, showsd svidence of spinal fracture,

and anothesr 12, or 324, showed evidences of bleeding or bruising.
Consequently, & total of 48% exhibited some degree of injury.
Unlike the data for the larger fish, there was a significant

it

difference between injury rates for pulse "3" and pulse "B" among

the smaller fish. Twenty-one percent (21%) of those shocked with

i3

non

pul=es 3" showad evidence of spinal fracture, as comparsd to 0%
ot thoze shocked with pulse "R". Eightesn percent (18%) of thoss
shocked with pulse "S" showed evidence of blesding or bruising,

)

as compared to 78% of those shocked with pulse "B". A total o

H
=~

I9%  of those - shocked with pulse "5" exhibited some degree of

injury, vefsﬁsr781 of those shocked with pulse "R" (see Table X-

a

Although it wés not of central importance to the study,
record was kept af the location of spinal fractures in the fish.
Twenty—two fish appearsd to have fracturesd vertebraes. Orne +ish
showed breaks in two locations; so there was a total of 5

ractures. Over half, or 52%, of the breaks occurred in  fhe

[H]

17=




midsection of the fish, 22% ooccuwrrsd in bthe antsrior end, and 2
ococurred  in the posterior snd. A1 of  the postesricr  Dreasaks

appeared  in fish  over 200 mim, and amounted  to o E2EW 0 of Chies

in that size category.

The ten fish that were X-raved showsd an 20%W rate of

injury {compression fractuwres of the vertebras). Most
coourved  in the posterior one-third of the fish. Fadiologists

found one brealk that had not been detected in the wvizual

sxamination.

CONCLUSIONS

7

Although the sample was small, over one-third, or &%, of
all fish over 200 mm in length examined in the field had suffered
spinal fracture. Another 24% exhibited less severe injury.
Eighty percent (80%) of the fish X-rayed showed spinal fracture.
Findings do support the hypothesis that electrofishing, as

practic

it

d in the study, does cause a significant amount of
tissue and bone damage to the fish shocked.
Pata also indicate that there iz a difference in the dém:qe

causa2d by "B" pulses. but only among smaller fish, and

that e attributable to the small sample size

-

fsh under 200 mm shocked with

(a1}
-

(nine :pec1méﬁs) pulsea.

-
e T

9‘%

Since - the purpose,oF&tﬁls study is to investigate the effect of

electroshocking on larger fish, the apparent difference betwsen
puise types is not of significance.
Although it 1is peripheral to this study, the {findings

strongly  support previous observations that the incidence of

damage increases with the size of fish. Specimens ogver IZ00 mm in

i




length were subiesct to &

fracture than were +ish TiiTi w

The radiographic evaluation revealed a 10% error in the

amination. Thi=z would indicate that the i

it

are faivrly reliable, but that soms spinas

fractures might be on the order of
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X—1. Degree of damags in fish Z00mm lamgth.

DR

Fulss

"r -.y: F’ =

Mumber ¥Lamages rating
(No. of fish)
1 2= 4

i

.
o Ta fw) = ) o ThTans
o] et ¥ " 7 R i il n
] il fon 7 L Y i Ard
E\ il al 7 é' i/ “!‘ 1 fu P

S % R 45 gt 11 14 40% 24
1 No apparent injury

2-% Bruising or bleeding

4 Fractured vertebrae

Table X-2. Degree of damage in

Fulse Number ¥Damage rating (Ne. of fish) Damage rating (% of fishi
Type 1 2-3 4 1 2-3 4

3 28 17 S b 614 13% 21%
B k) 2 7 0 22% 73% 0%

indury
Bruiéﬁngﬂprgﬁtééding
Fractured vertebrae

No. apparent

(]

Rl
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ABUNDANCE AND DISTRIBUTION OF NATIVE
* oM THE COLORADD RIVER
FROM LEES FERRY T0Q DIAMIND CREER

ORUCTION

It was the purpose of this investigation to swwvey &
\

selected group of plants along the beaches of the Colorado River
from Lees %erry to Diamond Cresk. A decline in slavation ot
approximately 1,700 feet over this distance should result  in é
specific change in vegetation types. Great Rasin Desert plant
types invade the Canyon from the Lees Ferry end, and Sonoran and

Mojave Desert plant types invade the lower reaaches. A1l bhres

deserts come together at the lower end of the Canyon in the Lake

Mead area.

slevation £

1,325

s o2D  fest, othsr
Ae=tﬁg"ébundanc@ and distribution of plants within
;fﬁgséiiﬁﬁlude the amount of moisture and a&available
light (some plants were found on one side of the rivaer at  a

particular mileage, but were absent on the other side); and th

it

affects of air currents, temperature differsnces, and soil types.
Glen Canyon Dam has had & very direct effect on  vegetation

abundance and distribution by =liminating the seasonal high flows

oy




that AFormerly scoured out riverside wvegetation and browght
moisture to the terrace plants. The altered flow regime has
favaoraed the proliferation of s=ome s:xotic species by changing the
habitats that native species had become highly adapted to.

fhe plants selected for the swwey are representative  of
different desert types, and should appear at different
elevations. None should occcuw throughout the full 225 mils
length of the study area. These plants are:

Brittlebush (Encelia farinosa)

Creosote (Larrea tridentata)

—— bR SRl AR m e SRS

o e ot T e S et S W b St oamas e Somne asce

Grizzly Bear Cactus (Opuntia erinacea)

Banana Yucca 5Yucca‘

ag1 camelorum)

— s e o B S I8 o e o e e e o e

RSl et e m

Previous studies have indicated that several of these plants

(Apache Flume, Brittlebush, Rabbitbrush, Redbud, Camelthorn,

179



iti

Mesquite, and Hackberry) occur in various distributions i ths

Canyon, but not continuously. The river miles where most of the

plants would be expected to be found were known before the survey

began.

OBJECTIVES

The goal of the study was to compile a distribution recor

8

alang the Colorado River in the Grand Canyon for each of

(al

b

]

plants listed above.

METHODS

Twenty-three beaches, beginning at river mile 18.5 and

ending at river mile 219, were surveyed for the indicated

species. ‘The recorder walked along the length of each 5ééch‘

parallel to the river to the end of the beach, then climbed the

talus slope to the terragg‘abpve the beach and walked back along

A

the terrace parallelttcith§§river to the far end of the terrace,

then descended to the:be hat:river level and walked back to the

point of origin, thu ‘b";eﬁigg>a loop that traversed both beach

and terrace envi}én_ nt 'he recordet identi%ied each of the

_and counted the number‘of individuals

each was then calculated on a percentage
eported for each species is the abundance
of that plant rélafiVe ﬁbithe abundance Df other plants being
surveyed. . R 3%% .

For - convenience’of;rEporting, a number trating was assigned

to a range of percentages. They are as follows:



Il Bl Bl T N N IR N N BN Iy D BN D BN B B B e

+ = present . but very few
t o= 1%-5%..

= S%-25%

2 =

T = 25U-50%
4 = SO%U-75%
5 = 75U-95%

& = FSU-100%

Two plants, shadscale and white bursage, were never found.

RESULTS

The results are reported in figures XI-1 through XI-15.

CONCLUSIONS

I general, the plants chosen for sampling were found in the
areas. in whichq they wefe;expected to be- ?ound. - The higher

elevation plants wete_found;éénerally at the beginning of the

Canyon, some in ‘theiaﬁy wéﬁﬁ aféas, and the lower elevation

e

desert plants wéﬁé' ourd:lawer in the Canyon. A few of the

four=
g

o note that in some cases a particular

sting was the fact that some plants would
be found at a pakti;ﬂ&&r@mile,. be missing for a mile or so, then

reappear.

g

It was found that, in-general, a particular species would be
found at a definite disténce”from the water and was rarely found

at a closer or furthéf’distance, regardless of the beach.
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i main  puwpose of the 1985 Morthern Arizona Unilversity
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Colorado Fiver studies in the Grand Canyvon was

snvironmental changes that may or may not have occuwrred as &

result of fluctuating water releasss from Glen Canvon Dam.

affect of such fluctuaticons on the biclogy. geoclogy, and scology

have ben docunented since about 1930 (Tuwrner and Karpiscak 15803
Carothers and Dolan 19823 Anderson and Ruffner 1984, but prior
to then fesw investigations had besn made.

When the Colorado River was wild, its flow varied acocording
to  seasonal runoff, with lows of 700-4,000 cfs and highs  in
grcess of 120,000-C£S. Fre-dam flows averaged 86,000 cofs  and
ware  capable of periodically watering the higher reaches of
beaches and terraces where the old high water li;me (OHWL)
vagetation prospered. With the construction of Glen Canyoan Damg
maximum discharge was generally limited to approximately 30,000

cfs year round. For 20 ye2ars, the OHWL vegetation was stranded

(BHT=

1

High above the river, and it was asszumed that the new flow re
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These two speciss appsar simultanecusly at BN 40 and

£ BM BO where the mesguite population

until RM 1485, From therse to Lake Mesad, sCacia ai e
again  the ftwo dominant species along the OHWL. I order o
predict the future survival of this comnunity, it is pta

asssss  1ts reproductive success in light of the

Flow ragiman.

ORJECTIVES

The overall objsctive of this study are as follows:

To determine the effgcts of limited

foey
®

water levels on scacia and mesguite seedling  and

sapling survival.

2. To identify substrate

and-saplings of each species.

if there is a migration pattern  of

Fa To  determine
these species from the OHWL to the new high water line

(RHWL)
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Mot e

methods  were 0
i ot
i MLomidme s b

Throwgh The OHW sy

Wizt e Found.

=z At saven sites, & transect line of 50 m was laid
perpendicular to the river from the inland edge of the
MHUL . Four  two-meter—wide belts running parallsl  to

and  downriver fram the transect line wers

evary other two meters to cover a width of eight

in  total. A1 cacl

i
il
a
EJ..
=3

mesgquite  seedlings and
saplings observed within the belts were recorded along

with the substrate upon which they were found.

Sinteen sites were surveysd in all. Only 120 saplings and

ohne sasdling were fauhﬁ. The sole ssedling was seen at Awahubi

overwhelming proportion, 24&%, of the saplings wers
aonly 4% weres mesquites.

zaplings were found o talus  than on any  othor

bl

stirate. The breskdown follows: talus (S04, sand (284,

bble (22%), and cobbla (2W).

200
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more distant From bhe

it o=mall
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The results of this study suggest that the limifted water

fluctuations of th2 last two decades have had an adverse &s+T80l

on sesedling and sapling swrvivorship in the OHWL

Extremsly  low numbers of new plants were counted evan in
whaere recent high water flaows might have benefited growbth.
Abthough migration from  the OHWL to the MHWL  appears to  be
orowrring (30% of the saplings were found on substrate other than
the talus sloﬁés éf the old terraces), survival of mesguits and

acacia along the Colorado River ssasms ultimetely threatened.

The fact that only 4%

3¢ the saplings  were mesguite

i

e

-hat that species has besn more adverssly effscted  than

r
o







sweepn matnod.

Table %II-2. Bummary of mesquite saplings found wusing
swesp method.

River Camp : Substrate
Mile Sand Sand/cobble Cobkble Talus

.5 Anasazi Bridge

47 Saddle Canyon

8.1 Awatubi =

4%.5 Lava Tanyon (Chuar)

75.5 HNevills Rapid 3 1
=101

Grapevine
27 Cremation

108.5% Lower Bass Camp
120.1 EBlacktail Canyon

207
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Table XII-4. Summary of mesgulite saplings found within ﬁ
Sm belt plot. .

River Camp Substrate
Mile Sand Sand/cobble Cobble Talus

9
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-
i
£k
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MNational Canvyon
Lowsr Lava Falls 1
190 Mile
174 Mile Bszach
Farashant

Granite Fark
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Soott Thomas and Dave

INTROBUCT ION

ant.

prominent barren areas in the desert with a sandy disk,

it

crater  at  the sntrance. Th

m

Aan

i
n

which they store in their nests.

Ouy chservations indicate that an

in the zarly morning hours before the su

ground begins to cool. Ant activity is

'

midday as the ants retreat

P
i

maximum temperatuwre, and in late

e + o
chivit

warmed the

afternocn

la

This study was conducted primarily

investigations to determine if there is

nest density slong the Colorado River

o the conlinsss

WO

to

corralation

human recreaticonists® campsites on the river?

Fesults of the thres previous

i

r)

of their

hours

nonexisten

continue

o &tl
Form
o

mourd

soil

]

o=

hetwes
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Lo lus

same T o AT .-
WO, In 1982, A

hl

T

monme heavily used camping beEaches.
Tha intake of 2 Al sink-3=h im o hhiis
..... e By ooy e ol o - T VU UL it S M Loy s ST e
to further determine 1if thes ants arese bhenetited by the humnan

Mew  data not compiled on previows studies that is  resorted

here is  information on ant nest dermsity and size in diffsrent

-,

4

1
i
i

fabitats, and ant nest density and size relative to distance from

S

T
H

)
ks
i

L.
[

The investigators in this study also  looksd al

ul

determination and artificial chemical response in harvester ant

3

to oleic and formic acid.
From observing the results of ths previouws investigations, a

Migher ant nest density iz supected around campsites that ars

3
o

i

il

hzavily used than around those of lower usa. I, ition, the

nezts closer to a campsite are larger and have &

figher intake of human derived food than nests farther awav.

fnt nest densities are sipected to have increased from theilr

Formic acid should cause alarm among the ants upon sxposurs

q)
i
put
el
e
i
it
g
i)

primary constituent of theilr sting, This alarm may

v
1

attack posturs if the ants were in dangse

o
it
i
]
-
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i
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L
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withouta Dledc

RET,y Eall). may
i et is deposit
e o Lo bhes e
METHOD
Fravious stoudiss made uss of
omn the bheach. At nests within S0
and  racorded. FSricthar method ussd was o count oall

within & paced off 20 meter squared area centersd
campsite. Theze methods coversd only one environment,

areas of the exposed beaches and the new riparian

along the river’s edge. This vEar, all mests on the

within 100 fest of the beach perimeter wers recorded,

diameter of ths nest  mound, the distance from

the

and the environment type: new riparian, expos

ol riparian (ld  high water ling), and above old

m
1]
nl
0
3
()]
Ul
+
]
T
i
m
5
<
il
[

Jasz categorized

-4~
+
o
[ty
o
1
bl

thirese areas: Area 1) on or within 10 feet o

hetween 10 and S50 feet of the beach, and Srea 2) greater

Tz=at of the beach.:

The method  of collecting information on food gathered by

ants was the same as in previous studies. When time

25 food-carryving ants from each of fourteesn nests were

=Tn]

than

ot

permitted,

observed,

and the food was categorized as being one of five types

part, seed, insect part, greasy sand, or human food

nest observed was categorized into Areas 1 through 3

207
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sF e ben the fisld, data collscted from 21 Coloeado

River besohes were tebulated. Densitises were calculated inm wundd

L oper 100 sgquare meters, and the degrese of human

per hbsach was obtained by asking the river guides. While their
eszhimates are being used in this report, it must be noted  that

the pattern of campsite use by river runners has changed as &

of the 1987 flood, and dudgmsnts at this point abowut the

frequency of beach use are highly subjective. Beoauses of

data Ffrom the medium and high use beaches were combined for

LT 5 O of analysis.

Ant nest density for each bsach (Area 1 only) is reported in

i
i

Table XITI-i. Low human uwse2 beaches had a mean ant nest density

>
a

of 01 nests per 100 m ; medium human use and high huaman o

heaches had a combined mean ant nest density of .16 nests per 100
- . .

m . Data frpm Areas 2 and T were not included in this
bacauss human use is largely restricted to Area 1, the camping

za 1 is roughly comparable to the study areas o

T
i
1]
l_: 1
b
ot
[w8
D
o

pravious investigations.

-+

art nest density and nest size were2 significantly lower for

Han for Areas 2 oand 3

]

t

~—

Area 1 (the camping beach area

AITI-3) . HNests were found most often in the old riparian

208
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e Fuaman t A
gi@atar than did antes farther from  bThe C1
{Table XLIII-3).
Gne of Fogonomnyrmex ssemed Lo exilst throughout o
length . of  the Canyon. An ant at vwiver mile 24.7  and

another at  river mile 208.5 weres z1y examined Lo
s=peciss. The esuternal anatomy of sach ant, particularly the

mandible structure, strongly correlated with the description of

i

a maricopa ¢ roas given by Cole (Cole 1943, p.l138-

pEries work

[

140 . This conflicts with the report by Feterson that  the
species in the Grand Canyon is californicus.

The application of formic acid to the nests wusing capillary
tubes irritated the ants as a toxin, but not as an incitemsnt o

attack as was predicted. The cleic acid applied to the ants and

pisces of plant in the nest did not appear to be regarded as  an

1t

agent of decay. Ants coming in contact with the scented obkjscts

usually turned ~éwéy-fquickly and wvigorously ocleansd their

3

il

antennae. ‘In no‘case did the ants make an attempt to remove the

)

object as was expected.

CONCLUSIONS

The ants appear to have partially recovered from the sffects

of  the flood, but only slighitly. The data do establish =&
correlation between ant density and human wuse; at the very least,

209
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1 oo Lise and the medium and

= i and found to be significant.

s consistent with that o

A

extaent than do ants nore distant from the

—
oy
il
[
L
i
o1
i+
ot
-
o

ication of the ants by speocies was difficulit, and
the reported identification a3 maricopa 1is only tentative.
Further work needs to be done on this problem.

It would appear from the results of this research  that

1

harvester ant: do not use a release of formic acid az an alarm

i

signal to alert the colony.

The ants did not react to oleic acid as a product of

35 described in Sudd (Sudd 19257, p.l). It is conjectursd that,

i

since oleic acid is a much larger molecule than most  organic

acids produced during decay, and since such substances gensrally

have a strong odorﬁwhi}e oleic acid has very little odor, Sudd

7

*t:

may have srroneocusly

H

LY

s

the acid produced in decaying ant

butyric, or pentanoic.

It is recommendad that in future studies a more objective

me

ans of determining the level of human use {for =ach study beach
he found and appli=d. Freferably, beaches that receive very

little or no human use should be incorporated into the study.
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Table XIII-1. A list of sanple EitEEq harvestar ant density and
the relative freqguency of human recreEational Wi
the sites.
2
2
Fiwver Beach Himan
A o e
Mile 3

2 Badger Cresk Q.00 - Fris
8.2 18 Mile Eesach - 0. 1 i
19,5 17 Mile Beach - Q.00 1w

.-—;.‘,

20 20 Mile Eeach 0.2 i g
e,
i

th

74 Hance Rapid - 0.468 fiigh
81. Grapevine 0,00 Q.00 - high
87 Cremation - Q.00 Pigh
148, Lower Bass Camp 0.00 0.0C high
120, Blacktail Canvyon 000 0. 0C low
22 22 Mile Creek - 0.06 low
22.8 Forster 0. 00 - medium
124.4 124.5 Mile Q.00 - low
131 EBedrock Q.00 - low
16&.6 Lower National - 0,00 high
179 Upper Lava Falls Q. G0 - medium
180.7 Lower Lava Falls Q.00 0.00 medium
170.2 190 Mile Beach - Q.00 1ow
174 124 Mile Beach - 0.00 low
208.18 Granite Fark 0.00 0.12 high
219 Trail Canyon 0.17 0.00 high
220 220 Mile 0. 00 0.15 high

[ora

4.7 Mautiloid 0. G0 0,38 » ,
.S Anassazil Eridge 0,00 m&jzgm

53 Loawaer Nankowsap .00 - Righ l
S83. 1 Awatubi QLoD 0.1% high ,
E0. S Upper LCR 0,03 - continuous :
A5, 5 ava Canyon (Chuar) 0,00 0. 48 mecium l
72.2 Unbkar 0,00 - {gone) -
7.5 Nevills Rapid 0. 00 G 00 high 3
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2 Harvestear
distance

Bzach

o
A=k =}

SELT Mauwbtiloid

43,50 Anasazl Bridge
8.1 1

55,5 Lava Canvon (Chua
7E.5 FMaevills Rapid

Tia D Harmce Rapid

ag1.1 Grapevinea

37 Cremation

o £

-
i
=
m
=

148, EBass Camp
12001 Blacktail Canyon
22 122 Mile Creesk

Lower National
Lower Lava Falls
170 Mile E=ach
194 Mile Eeach
Gramite Fark
Trail Canvyon

220 Mile

-3 0 O~
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Table XII1I-2. The relative
foraging hary
from campsite
Grand Canyon.

fArea 1
1585
{(n=3

Seeds - 24 (417% ] 272190 20 3 73

Flant parts - S{ FU 0 I3

Insect parts - 11(19% " S1 02450 &0 (2450

Human food 17(31% 1¢ 2% 0 120105 240 1% 14 1%

Greasy =zand A4019% 17 (29%) O 2RO1T7A A0 {1&%3 10 1%

Total 21 (100%) 5811004 o] 120 0100W) 24&6(100%: 151 (100%;

Total % Human
food plus sand 100% 1% - 274 17% =%

W

Area 1. On or within 10 ft. of a heavily used campsite.
Area 2. 10-50 feet of a heavily used campsite.
Afrea Z. More than S0 feet from a heavily used beach.

v

n




A DOMPARISON OF REFTILE USE OF
VERESUS NEV i -
B 1t
Ip CAMNY O

Along both banks of the Colorsdo River in the Grand Canvon

that

there exvists a streamside, or riparian,

stands out in sharp contrast to the dessrt scrub that dominates
the Canvyvon walls asbove the old high water line. Within thiz
riparian  community, consistant habitat zones are found on

gradiant from the new high water line (MHWL} at the river s

it

0

+
o
Ll

{tamarizsk, coyote willow, seep willow, arrow-weed) t
{pre-—-dam) high water line (OHWL) on the higher beach arsas, and

o the talus slopes and terraces just above the beachesz {acaciaz,.

appear to flouwrish in  the

the Grand Canvon. Some of the reptiles

Side-blotched Lizard (Uta stanshuriana?
Western Whiptail (Cnemidophor

De=sert Spiny Lizard

@& Lizard (Urosaurus ornabus).

Tr

fii



Grand Canvon Ratt

Rapid changes, both phyvsicsl and 31, CHI LT LT
im  the riparian communitiess 53 & result of Glen Dar

possibly as & result of high visitor

impact these changes are having on e

Colorado River is impossible Lo

little is known about that distribution.

OBSECTIV

It was the intent of this study to compars the densitiss

of the above listed reptiles between the new and old hig

line vegetation communitiss. It was hypothesized that reptilian -

use would be the same for both communities.

u

On the selected beaches f{(early morning or late afterncon

=
m
-
T
]
lw]

3]

stops), two or more observers paced off a 20 meter by 10 metsr
transect zone in each of the water line communities. Thie

observers then slowly walked through the zones and recorded all

¥

in numnbers ot

-~

Figuwes XIV-1 and XIV-2 present the results of ths

i

i
ot
i+

observations. Although the data are limited for some specit

it

is Ffelt that sufficient information was gathered to make

comparison for all sgpecies except the Grand Canyon rattlesznake

\

o
m
9]
&
=
__.{
U



«

(none wéré seen in either habitat). A tatél of 1183 density/houwrs
of lizard  Qere observed. Gf these, 100 were in  the NHWL
vagetation, and only 18 were in the OHWL vegetation. Each of the
four lizard species ocbhserved was more abundant in  the BHEL

habitat.

CONCLUSIONS

The data gathered during the ten day periond, August 1 to
August 10, 1985, do not support the original hypothesis. There
seams to be a significantly greater use by lizards of the new
high water line habitat than of the old high water line habitat.

In future studies of this sort, a specific time(s) offday
when the temperature would be'optimal for reptile movement sﬁbuld
be selected as an observational period. The temperature at the

time of the survey shou1d bé recorded. The feeding habitats of

the various reptiles might. also be incorporated into the study.

It is also recommended that attention be paid to the use

of the intermediaté.:zbﬁé;bétween the NHWL and OHWL habitats.

From the observations: during this study, there appeared to be a

[

um ene habitat to the other.
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Within Lhe A
interrelated natural rescuwrce management problems have  arisen

along the river corvidor of the Colorado River in Grand  Zanyon

ive  anvironmeEntal changss  that have taken plscs  in
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Canyoan Dam, and 2) the dramatic incresass in recresatic
vatems by river runners.

Although  located 15 miles upstream of the nstional  osrk
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oundary, Glen Canyon Dam changes

Fiver in Grand Canyon almost as soon as

mid  1930=s, Fost-dam changes in watsr  f1low, temperatuwrs,  and
zzdiment discharge have &ll combined, often synergistically, Bz
zlter the Grand Fan;on iy
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an adeguats syetem for resowross

Fivetr in terms of ssdiment srosion

\

and animal community composition,

abilitysy; b)) determining and evaluati

recreationists on the changing aguatic

=X at o) mitigating such recrestional

hat natural park values ars not compromi

riparian

a monitoring

mandated by "The Flanning Frocess of the

st

Mational

1975, & Colorado FRiver Management Flan

to guide short- and long—term management of the ri

areas of Grand Canvon National Fark.

i

i

program was initiated to  analyze and guantify

t determine how changes in management

policies

resant resource trends. This mornitoring program Was
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gather bassline data and show the impact
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that were deposited during pr

wicr to 17987, vaegetation previous

the heaches on an annual basis proliferated, whils human

sands during

aztivities accumulated. With no natural purging

potential for popular beachss

number of forms of human wastes products. Additional proablams

rved in

& similar vein have recently

mpsites where recreational use 13 ir iF

matural puwging capacity of thea

Im an =ffor

are now  reguired  Tor

all i

B T i g
e i tenst




i

Rince 1974, the originsl Grand

hesn monitorsd  and  re-svaluat:s eyt al hi

Johnson 192065, Im 1982, human impact data for

ot
i

Glen and Grand  Canyons wera

ancd comparad with the

results of previous sampling sfforts.

L]
7

Lo R

HEI. human impact data for 22 Grand Canyon beasch

Isi 1

%
-
P
<&
p
B
X

imciuding 17 of the beaches evaluated in 782  an
bzaches, ware compared to the 1982 data. Eleven of the grigimal
heaches were no longer comparable in 1983 and were dropped From
the study. In 1984, two previously studied beaches werse ol

o,

included:; however, seven new beaches were added.
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ta on the

Bt

The chjectives of this study wesrs, 1) to collect d

degres

[

of sand discoloration and the incidence of charcosl arid

human litter present on Colorado River beaches  1n the  Grand

Canyon, and 2} to compare those data with  the Jfindings  +r
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L I through the principal

AT S of e

W 1f the beach was had bzen so altered by the river as  to
pattaerns of usa, a naw transsct lines arad

documentasd.

2 Elack &
metyric tape

positionad i

Ta &1 1m

ar alternati

over and &
counted and

plot was <
navoidable,

ample was 1

iji

=2lot number.

il white photographs of the transect, including  the

and  river mile marker, were taken  from
The river mile number was written on a chalkbosrd anc

rn the sand for inclusion in the photograph.
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ot

plots were laid out squidistant from each othar

ng pattern along the transsct line.

plot was inspscted, and of charcoal of 1 om or
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ample from the surface of

Hi

recorded. A dry sand
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m
)
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it was collected anvway to be drised cut later.
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measurensnts. Hence, with a digital readout display, reflsct
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o the filter paper

Colorguard I Reflectometesr iz an instrument oper:

ical system, photocell amplifier, digital
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be measured from any SOUFCE. The reflectomnster

o

btain reflective values from the filter papsr

dizscolored with filtrate from the sand
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dizcoloratign, and nine showsd no significant diffesrence in

Charcoal and  human debris scoumulations are presented  in

There was little difference in the levels of charcoal F o
hetween 1984 and 1935, 0+f the 2& beaches for whigch thers wers
comparative data, eight showsd a slight incresase, eight showsd s

decrease, and ten showed noc change. The difference bstween

and 1985 was more significant. Dut nf 21 beaches sampled both
yzars, nine. showed an increase, only one showed a decreass, and

11 showed no change.

Lt

Betwesn 1984 and 1983, the amounts of human litter found

changed in the following wavs: five beaches showed an

11 beaches showed a decrease, nd ten beaches showed no change.

i

Eetwsen 19873 and 19835, six beaches showed an  increass, four
showsd a decrease, and 11 showed no change.

The results of a "t" test for level of significance of




appreciable degradation betwsen 19845 and 1985, 3iu

did  show increased sand discolorationg P ]
decregazse  and 14 remained unchanged. The same number of beachss
showad an increasse  in charcoasl contamination as A

decrease. A similar number showed no significant change. In

terms of  human litter found, the bsaches appeared to  improve

overall. More than twice as many beaches showsd a decreass (1170
ir incidence of human litter as showed an inors (5. The

levels of charcoal and litter were small for both vyears. The

mEan  value of charcoal contamination for all beaches in

o
e

.

of human litter in 1984 was .19 pieces per m 3  the mean valug in
-
-~

F80 was 0% pieces per m .

—

While the 198S>‘data show that 1little overall beach
degradation"has Dccuﬁféd since the 1984 study, if compared to

datz collected-in 1983, they do

ju i

how an overall deterioration

b3

it

zince that time. Eleven of 21 beaches zhowed an increass in zand
discroloration. Only one showsd less discoloration. Nins

ed about the same. The incidernce of charcoal cin the

3

remai

beaches alsoc increased significantlyv. Nimz of 21 beaches sh

an  increase, one showed a decrease, and 11 remained about ths

-
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CHAFTER XVI
RIVER EXFERITION REFQORT: S0CICLOGICAL DATH
SUMMER, 1%E9

Joahn Salvato

This rFepart  summarizes field notes compiled during a
Colorado River sxpedition through the Grand Canvyaon, includiﬁg
details on daily river contacts with other river partics and
aircraft encounters. The expedition comsisted of four boats, of
which two were beach research boats, one a larval seiner, and one
an electrofishing boat. Theré wers I8 members of the group: 22
students, two Northern Arizona University faculty members, ons
Muzeun of Northern Arizona staff member, " four Arizona  Game and

Fish Department biclogists, two electrofishing superts, and

=)
siv—person boat crew. David Wegner, Glen Canyon Daim

Environmental . Studie Froject Director for the U.8. Bureau of

Feclamation,, the expadition for threes days.

SCHEDULE

Because this was a tesearch trip involving a large .number of

praojects, more stops were made than would be normal for =2

Colorado River trip. These stops were necessary for testing and
other ressarch activities. Stops are identified in Table YVI-1.

Thirty—eight were for research, two for attraction points, ocns

236



for repairs, two for rapids, and one alt bthe Little Colorado River
where one  of  the electrofishing o i Flovn ot Dy

~

Contacts with other groups totaled 32, Ten of these

i
1]

with private groups, and 28 with commercial groups. T

i@ madority

wereg motor-powsred trips. We also had several contacts with =&
private group of four oar-powerad boatz and four  kavaks. They

were sighted on thrs=e consecutive days, and at Céystal Fapid two
of their party rode with our group. Due to the large amount o
time spent by the group doing beach research, the greatest numbsar
of contacts were shore-to-river. The largsst number of contachtsz

for a zingle day was seven, occwiring an day eight at river mils

166,46, Broup contact data are reported in Table XVI-Z.

AIRCRAFT

To

'ﬁECDEdEd‘ caircraft had to be both seen and  heard.

3 v 3{3; R
High—-altitude commercial airliners and military aircratt were not

3 [ A

&

counted. "»Sich»tﬁé*o@éerver traveled by motor—-powered raft, it

is possible some planes were missad. Most planss wers observed

on days eight and nine, which corresponded to one of cur lavyover

davys. Two helicopter pick-ups were observed, one  for Norman

Sharber, the electrofishing expert, and cone for an injured membsr
- O

nf  a Hatch commercial party. Full data for aircrat sightings

are recorded in Table XVI-3Z.
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Table

XVI-1.

Trip schedules: 1

August

11 August,

1285,

f iy Sy
Stop

Mumbar

VO N -

10
11

=
s

13

14

146
17
18
19

20

D
4
P

s al

~-r
al et

24
25

26

Ty
ol i/

28
29

0
=1
A

- e
bR )

34
3
6
37
38

%5

40
41

<E y

Location

‘Lees Ferry

5 Mile Wash
Hadger Rapid

16 Mile Beach
18 Mile Beach
19 Mile EBeach
20 Mile
Shinumo Wash
Nautiloid
Arnasazi Bridge
SBaddle Canyon
Uppe=r Mankoweap
Lower Nankoweap
Awatubi

LLower Little
Colorado River
Lava Canyon

River
Mile

156
18.2
19.3
20
29
34.7
47.5
47
52
53

8.1
61.8

&65.5

(Chuar), (Tanner Mine)

Nevills Rapid
Hance Rapid
Grapevine
Suspension Bridge
{(Cremation)
Fhantom Ranch <
Branite Rapid

Crystal Rapid .. .
Crystal> -

Eelow
Lower Bass Camp.
114 Mile E

Pancho™s Kitchen
Matkatamiba
Ledges

Havasu Creek
Mational Canyog

Fern Glen Beach
Upper Lava Falls
Lava Falls o

75.3
76.5
81.1
87.1

87.5
3.2
8.2
98.8
108.35

114~

Arrive

Time — Day

14:50
S350
16: 00
18:10
17: 30
192: 00
102730

10:45

12:40
14:15

15: 26

17:25
19:10
10:45
12:10
14:15
17:10
17:50
17:30
19: 00
2: 235
11:20
11:38
12:35
19: 20
192:25

10: 35

13:00
13:15
18: 00

F:45
12: 20

1Z:25

239

FIFI PRI BRI BRI BRI # o e

o

SNNNNOCOCOCOOCCamaOAMAd b b pbp .

080

Depart

Time — Day

13120
15: 30
146: 23
17510
18:25
18:40
19:10
11:25
12:45

16:15

18: 05
18: =5

8:45

10:10

11:25

14210
14:50
16: 30

18:2
F: 20
12: 00
12:30
16: 20
17:30
18:20
18: 20
?:135
10:05
11:15
12:20

19: 00

C20:20

P20
2: 30
3320
16:45
?:40

10:10
13: 20

13:35

AP EI R RS R e e e e e e e

H

B

ON~NNSNoocococcoccocmUOOUAGWG S b b

<) S0 0

For

Reason
Stap

Start

| S

ER
Com
ER

11
ER

ER,C

ER
ER,L,A&F
ER

BR-

EBR

ER

BR,C,
Layover
HP,EBR --

BR

ER, L
ER
ER

BR

Fhone, AF
c
FRapids
Fepairs
BR, L
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BFR
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EFR

BR, AF
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Lecture
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AR, L
EBR,C
Layover
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Com= Communication with
another group.

[y

Stop Riwver Arrive Depart Feaszon l
Numbear Location Mile Time — Day Time — Day For Dtop 3
42 Lower Lava Falls 180.9 14: 00 ? 146210 2 BR l
473 184 Mile 184 16:55 ? 715 ? BFR K
44 190 Mile 190.2 18:15 9 19:00 7 ER
45 174 Mile Eeach 194 19:00 ? 10:210 10 ER,C l
46 Farashant 198.5 11:25 10 12:15 10 ER *
7 Granite Fark 208.8 14: 00 10 714:45 10 EBR,L :
43 Fumpkin Eowl 213 5:20 10 15:40 10 BER l;i
49 Trail Canyon 219 17:45 10 18: 00 10 ER
=0 220 Mile . 220 18: 30 10 8:00 11 ER,C -
o Diamond Creek 223 F:00 11 11:00 11 TO l
ER = Beach Research AP = Attraction Foint .
L = Lunch HF = Helicopter pick-up oo - 5
C = Camp TO = Take—out '

P




Table XVI-Z. Group Contacts.
Day Miles River River—-River River-Shore Shore-River Total

Covered Mile F c F c F c T
1 19.8 0-19.8 0 0 1 ) 0 2 1 2 =
2 IB8.4 19.8-88.2 G G 1 kS O "] 1 Z 4
= 0 at 58.2 0 0 0 Q 1 2 1 2 =
4 I5.3 58.2-93.3 O ] 1 2 O 0 12 =
3 28.4 T.5-122 0 Q 9] Q 1% O 1 o 1
éH 15 22-1Z27 0 O 0 2 1 Q 12 =
7 29.6 127-14646.8 0 o] 1 2 1 1%% 203 05
= G at 166.6 O o 0 O 2 5 2 05 7
? 27.4 166.46-194 Q ] O 2 0 0 o o2 2
10 2 194-220 Q 1¥%X ] O Q ] o 1 1
11 s 220-225.5 0 0 0 Q 8] S0 Qo 0 0

Total 0 1 2 11 4 10 10 22 Z2
F = Private .
€ = Commercial
T = Total
X Transported two passengers from this group through Crystal Rapid
¥¥ At Matkatamiba day contact was shore to shore
¥¥Xx Floated with commercial boatmen {(no passengers)
. \ )



Miles

0-19.8

2.6 137-166. 6
0 at 1645.6
k4 27 .4 166.6—-174

1 7.3
2 8.4 19.8-58.2
3 ) at =8B.2
4 5.3 58.2-93.5
5 28,4 9. 5122
& 15 122-137
7

--.

10 24 194-220
11 5.9 220-225.5
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